Abstract. The aim of this paper is to study the algebra AC p of absolutely continuous 
Introduction
Let I = [0, 1] be the compact topological semigroup with max multiplication and usual topology. C(I), L p (I), 1 ≤ p ≤ ∞ are the associated Banach algebras. Larsen [5] obtained multipliers for the Banach algebra L 1 (I). Baker, Pym and Vasudeva [1] obtain characterizations of multipliers from L p (I) to L r (I), 1 ≤ r, p ≤ ∞. Bhatnagar and Vasudeva [2] characterize Hom C(I) (L r (I), L p (I)) and their pre-duals for 1 ≤ r ≤ p. Bhatnagar [3] studied Hom C(I) (L r (I), L p (I)) and their pre-duals for r > p. The study of pre-duals of the multipliers in [2] and [3] involved a deep understanding of the interpolation theory and lengthy calculations. The multipliers can be obtained more attractively by abstract arguments. It turns out that results obtained via abstract arguments compare with those obtained in [2] and [3] . Our results also include the results obtained by Larsen [5] . L p (I) is replaced by the Gelfand transform algebra AC p , p ≥ 1 of absolutely continuous functions f on [0,1] with f (0) = 0 and f ′ ∈ L p (I). With the norm defined as ||| f ||| = f ′ p , f ∈ AC p , AC p constitute subalgebras of C(I) and have an approximate identity. The purpose of this note is to study the multipliers from AC r to AC p , 1 ≤ r, p ≤ ∞. For r = p, a complete description of multipliers is obtained. For r < p, the multiplier algebra consists of {0} alone. In case of r > p we provide a set of necessary and another set of sufficient conditions for a function in C(0, 1] to be a multiplier. An example of a function which satisfies the necessary conditions but does not satisfy the sufficient conditions and fails to be a multiplier is also provided.
The following inequality will be frequently used in the sequel. For g ∈ AC p , 1 < p < ∞,
using Holder's inequality.
The proof is elementary.
Theorem 2. AC p is a Banach subalgebra of C(I). It has an approximate identity for
Since g ∈ AC p , |g(t)| ≤ g ′ p = |||g|||, using (1), and so g ∞ ≤ |||g|||.
Define e α (t) = min{t/α, 1},t ∈ I. Then e ′ α (t) = 1 α χ [0,α) (t). We show that {e α } forms an approximate identity for AC p , 1 ≤ p < ∞ as α → 0 + . Now
Also
Thus
So AC ∞ has no approximate identity. We now find the maximal ideal space △(AC p ) of AC p .
Clearly, AC p separates strongly the points of [0,1] and is self-adjoint. If f ∈ AC p and
Thus f is quasiregular in AC p . It follows using Corollary 3.2.8 of Rickart [7] that the maximal ideal space △(AC p ) of AC p is homeomorphic to △(C(I)) = I under the natural embedding. Since for
Note that the approximate identity {e α } is bounded if p = 1 and is unbounded if 1 < p < ∞. Also with our methods the case p = ∞ has been solved completely whereas in [1] the maximal ideal space of L ∞ (I) could not be calculated.
The multiplier space
A mapping T on a commutative Banach algebra A to itself is called a multiplier if T (xy) = xT (y) = T (x)y, x, y ∈ A. If A is semisimple and T : A → A is a multiplier then there exists a unique bounded continuous function m on △(A) such thatT x = mx for all x ∈ A and m ∞ ≤ T (p. 19 of [4] ). Since for g ∈ AC p ,ĝ(t) = g(t),t ∈ (0, 1], AC p is a semisimple Banach algebra, a multiplier T : AC p → AC p is a map satisfying T g = mg, g ∈ AC p for some continuous bounded function m on (0,1]. The following theorem gives necessary and sufficient conditions for m ∈ C b (0, 1] to be a multiplier of AC p .
Theorem 3. A map T
Let the norm of the multiplication operator be N. Then |||T g||| = |||mg||| ≤ N|||g|||, g ∈ AC p . As me α ∈ AC p and e α = 1 on [α, 1], we get that m is absolutely continuous on
Also for 1 ≤ p < ∞, Adding these inequalities for α = 1/4, 1/8, 1/16, . . ., we get
by Hardy's inequality [8] . Also,
Thus m is a multiplier. It is easy to see that the norm of the multiplier T given by m is
This completes the proof. 
For g = e α , α < s 0 − ε and t ∈ N, (mg)
The multipliers from AC r to AC p , r > p are given by continuous functions on (0,1] which are locally in AC p . The following theorem provides necessary growth conditions on m ′ for m to be a multiplier from AC r to AC p , r > p.
Remarks. [6] . The generalized Hardy's inequality is not available in the case of r > p as in the case of r = p, so we get a set of necessary conditions and another set of sufficient conditions for multipliers in the case r > p. (2) It is easy to see that the condition
The results of Theorems 3 and 4 compare with those in [2] in view of Remark 2.
In [3] , we get that m is a multiplier from
Thus the results obtained in Theorem 6 are contained in the results of [3] whereas the necessary conditions in Theorem 5 compare with those in [3] .
The following examples have bearing on the above said necessary and sufficient conditions. 
